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Abstract
This study uses a concurrent mixed methods approach to test the effect of the application ‘Socrative’ on improving student engagement in lecture settings. The study saw Socrative introduced to a full cohort (n160) of first year undergraduate computing students in their first lecture and continued its use for ten lectures in total. A full cohort survey and a self-selecting focus group (n5) were used to collect the data. The results of the study demonstrate that the students enjoyed using Socrative and felt that it did increase their engagement. Further positive outcomes and challenges are noted.
Keywords: Socrative, engagement, learning technology. 
1	Introduction
Edge Hill University’s Computing department has more than doubled its student numbers over the past 3 years, moving from 80 to 160+ students. In the past the department used mostly computer based lab sessions for teaching, with approximately 20 students in each session. The increasing cohort size, and the extra pressure this brings on timetabling and room availability, has now forced senior management to reconsider this delivery method. As a result, first year classes that were previously taught over two 2-hour lab sessions per week will now move to one lecture and one lab session. 
Lecturers on this program are concerned about the change of teaching focus and its impact on the student experience, as it is felt that the large lecture setting can reduce student engagement. The aim of this paper is to analyse the effectiveness of using a web application, in this case Socrative, to engage students and promote active learning in large lecture settings. The aim of this study is to determine if the use of Socrative within large lecture settings can improve student engagement. 
2	Literature review
This literature review highlights key issues with ‘traditional’ lecture approaches, explores the importance of active learning, the use of technology in lectures, and finally student engagement. 
General lecture experiences
The traditional lecture puts the student in the position of a passive listener who should take notes and take on board what the lecturer is saying. Strawson (2013) highlights the fact that, even in small lectures, students are generally reluctant to ask questions. However, research shows that students’ retention of information, deep learning, and problem solving skills increase when students have opportunities to ask questions (King, 1989 & 1991; Harper et al, 2003). 
The proliferation of technology now sees the majority of students bringing laptops or tablets to lectures. This occurs to an even greater extent in the setting of a computing department. Whilst this trend was a worrying one for many lecturers when it started (The Telegraph, 2010), some are harnessing the power of these technologies to their advantage (Andergassen et al, 2013; Barak, Lipson & Lerman, 2006; Scornavacca, Huff & Marshall, 2009)
Some studies suggest that student laptop and technology use within a lecture reduces student concentration and their ability to retain lecture information (Risko et al. 2013; Hembrooke & Gay, 2003; Fried 2008; Kraushaar & Novak, 2010; Kuznekoff & Titsworth, 2013). Interestingly, the Kraushaar and Novak study analysed the different sources of laptop ‘distractions’, such as email, browsing and instant messaging (IM). They found that only IM use created a significant reduction in student concentration and test scores. This suggests that laptop and technology use in lectures may not be a negative per se, as long as the use of the laptops is guided towards more engaging and purposeful activities.
Active learning and technology to increase engagement.
Active learning has now become a common way of trying to engage students, and studies often state the importance of active learning to student engagement and knowledge retention (Temmen et al, 2014; Hover and Hartle, 2010). Charles Bonwell was one of the early proponents of active learning. He stated that in order for active learning to take place students ‘must read, write, discuss, or be engaged in solving problems. Most important, to be actively involved, students must engage in such higher-order thinking tasks as analysis, synthesis, and evaluation’ (Bonwell & Eison, 1991)
Another key author in this area is David Kolb, who published his learning styles model in 1984. The model sets out the importance of giving a learner a ‘concrete experience’ that allows ‘reflective observation’, ‘abstract conceptualisation’ and ‘active experimentation’. Kolb stated that “Learning is the process whereby knowledge is created through the transformation of experience” (Kolb, 1984). Kolb acknowledges that his model builds on work from founding fathers such as John Dewey, Kurt Lewin and Jean Piaget.
Prince (2004) is one of the key, more recent, figures in the area of active learning who built on work from Kolb. Prince attempts to highlight some of the different methods that have been used in previous studies to successfully improve student engagement, the student experience and attainment. One of these suggested methods is introducing student activity into traditional lectures.
So, can technology improve lectures, transforming passive listeners into active learners? A comprehensive literature review by Kay and LeSage (2009) suggests that the introduction of audience response systems (ARSs) went a great way to aiding student interaction in lectures. ARSs in the study relate to physical ‘clickers’ that students were given in classes and lectures. The study identified and analysed 67 studies on ARSs, 49 of which were in a higher education context. The results from the studies identified and categorised the benefits of ARSs to the students into three areas: 1) Classroom environmental benefits (improved attendance, attention, anonymity, participation and engagement). 2) Learning benefits (Interaction, discussion, contingent teaching, learning performance and quality of teaching). 3) Assessment benefits (Feedback, formative, compare) (Kay & LeSage, 2009).As well as the benefits, they also highlighted the challenges with integrating such technology as technology based challenges, teacher/lecturer based challenges student based challenges.
Whilst the benefits of ARSs are clear, they still confine students to specific answers, therefore limiting their interaction and ability to ask their own questions. The proliferation of smart phones and other smart devices is rendering physical ‘clickers’ obsolete as a method of audience response. The smart device option is a cheaper and more flexible method for audience interaction (Beatty, 2004; Abrahamson, 2006).
Smart devices are now so common that they can be accepted as a viable option for use in lectures. Figures collected by UCAS and published by UCAS Media (2014) show that 82% of new students applying to start university this year (in the UK) have a smartphone, with at least 20% having a tablet. 
Student engagement
The body of work on student engagement is vast. Due to word limitations this section will draw on recent publications and authors who have engaged deeply in this body of work and developed frameworks of student engagement. Reschly & Christenson (2012) note that student engagement is now widely accepted as being more than a student simply being engaged within a classroom, engagement is about academic, social-emotional and behavioural domains.
Bryson (2014) presented a comprehensive list of ‘principles of student engagement’ that he has drawn from previous key literature and frameworks. Bryson suggests that in order to increase student engagement we should:
1.	Foster students’ willingness and readiness to engage by enhancing their self-belief.
2.	Embrace the point that students have diverse backgrounds, expectations, values, orientations and aspirations, thus different ways of ‘being a student’, respect and accommodate these in an inclusive way.
3.	Enable and facilitate trust relationships.
4.	Create opportunities for learning communities, so that students can develop a sense of competence and belonging.
5.	Teach in ways to make learning participatory, dialogic, collaborative, authentic, active and critical.
6.	Foster autonomy and creativity, offer opportunities for growth and enriching experiences in a low risk safe setting.
7.	Recognise the impact on learning of non-institutional influences.
8.	Design and implement assessment for learning.
9.	Work in partnership with students at every opportunity.
10.	Enable students to become active citizens and develop their social and cultural capital
(Bryson, 2014)
Clearly the aim of this study would not lend itself to meeting all of these principles outlined by Bryson, however, the discussion will highlight how the study may impact or address these principles to increase student engagement in lectures.
3	Methodology
This mixed methods case study analyses whether web applications, such as Socrative, can be used to increase student engagement in large lecture settings. A concurrent mixed methods design will be used. This is a type of design in which qualitative and quantitative data are collected in parallel, analyzed separately, and then merged (Creswell, 2014). 
In this study quantitative and qualitative data from a student survey with the whole cohort will be used to assess students’ perceptions of the use of Socrative within their lectures, and whether they felt the intervention had any impact on their engagement during those sessions. Qualitative data from a focus group will also explore students’ perceptions of the use of Socrative to improve engagement. The reason for collecting both types of data is to ensure the student voice is heard, and also in an attempt to increase the strength and validity of the results. 
Plano Clark & Creswell (2008) and Teddlie & Tashakkori (2009) note that the concurrent triangulation design is when a researcher uses two different methods in an attempt to confirm, cross-validate, or corroborate findings within a single study. This design may use both quantitative and qualitative methods in order to offset any weaknesses inherent within one method with the strengths of the other method (Plano Clark & Creswell, 2008). Plano Clark & Creswell (2008) suggest that ideally the priority would be equal between the two methods, but in practical application priority may be given to either of the methods. Concurrent triangulation design usually integrates the results of the methods used during the interpretation phase (Johnson & Onwuegbuzie, 2004)
3.1	Methods
As mentioned earlier, the study took place within a Department of Computing at a UK university. A whole cohort of first year students (n160) were introduced to Socrative during their first lecture and asked to download the app if they were using mobile phones or tablets. Those using laptops could log on to Socrative.com without downloading the app. Socrative was used during every lecture over ten weeks of the first semester. The application was used to punctuate lectures by asking students to answer questions. The method of student reply to these questions was varied between open ended answers, yes/no or true/false questions, or a choice between a number of options (a to d for example). In order to further increase engagement students were asked to discuss their answers in small groups. Answers were then shared with the students.
3.1.1 Sampling strategy
Teddlie and Yu’s (2007) Taxonomy of sampling techniques was used to identify the specific sampling strategy. As this study has a concurrent mixed methods approach the sampling strategy can involve more than one sampling method (Plano Clark & Creswell, 2008). In this case a random probability sampling approach was taken for the survey, with a convenience (volunteer) sampling strategy for the focus group.
The volunteers for the focus group were also part of the group offered the survey. This is a valid approach according to Creswell and Plano Clark (2007), who suggest that “when selecting samples in a concurrent design, it is preferred to have the same individuals participate in both samples in order to make the data and results more comparable”.
3.1.2 Focus Group.
The focus group consisted of 5 students, all of whom who self-selected after a call for participation in a lecture. The focus group was recorded and transcribed verbatim. The data analysis method chosen for this study was thematic analysis, incorporating the data-driven inductive approach of Boyatzis (1998). 
Braun & Clarke’s (2006) method for thematic coding was followed.
3.1.3 Survey instrument.
The survey consisted of ten quantitative questions using a five point Likert scale to collect ordinal data, as well as four open ended qualitative questions. The survey was distributed on paper to all attendees of the final lecture of the semester, 86 students chose to complete and submit the survey anonymously. The mode will be calculated as an appropriate measure of central tendency for ordinal data (Jamieson, 2004). The qualitative data from the four open ended questions will be analysed in the same way as the qualitative data from the focus groups, using the same process of thematic coding.
4.	Results
4.1 Quantitative survey results
Question	Mode	Strongly Disagree	Disagree	Neutral	Agree	Strongly Agree
Q1 I enjoyed lectures that include Socrative more than lectures I have had that do not use Socrative	4	0%	5%	13%	54%	28%
Q2 I was more engaged with the lecture due to the use of Socrative	4	1%	6%	20%	46%	27%
Q3 Using Socrative within the lecture made me more attentive as I was aware we may be asked questions	4	1%	4%	19%	47%	29%
Q4 I enjoyed using Socrative	4	1%	4%	25%	42%	28%
Q5 I feel that the time we spent using Socrative would have been better used by just having a traditional lecture with the teacher talking to us	2	18%	39%	21%	16%	6%
Q6 I like that we can answer questions anonymously when using Socrative	4	2%	7%	18%	45%	27%
Q7 The lectures that used Socrative aided my interaction with other student’s in my year	4	0%	6%	25%	51%	18%
Q8 Having to consider the questions asked through Socrative helped me to remember more of the lecture content	4	0%	8%	23%	51%	18%
Q9 The Socrative interface was easy to use	4	1%	4%	5%	51%	40%
Q10 I would like to use Socrative (or a similar application) in future lectures.	4	2%	4%	14%	46%	34%

In addition to these Likert questions students were also asked to indicate the devices they had used Socrative on across the 10 weeks: Smart Phone = 74 Students, Laptop = 42 Students, and Tablet = 8 students

4.2 Qualitative survey results
The analysis of the qualitative survey results highlighted six themes. These themes were grouped as positive and negative. The positive themes were: Active learning/Interactive, improved experience/improved engagement, anonymity, improved understanding and recall of lecture content, and ease of use. The negative theme was: Technical difficulties. In addition to these themes there were also other comments noted as ‘constructive feedback’, which did not sit clearly within one of the highlighted themes. The numbers of comments coded under each theme is shown below. Some example comments are also shown to clarify each theme.

Code/Theme	Number of instances	Example student comments
Positive: 
Active learning/Interactive		21	“I prefer interaction because I remember more, my nature is that and it stops me falling asleep”“It allows us to interact with the lecturer and other students”“It adds an extra level of interaction which is harder to simulate in most lectures”“It is good to be interactive and get involved during lectures as it helps me learn”
Improved experience/ Improved engagement		30	“It was enjoyable, made the lectures more interesting”“more engaging, not boring, so I pay more attention”“Better than just listening to someone talk for an hour”“it made the lecture more fun”“Kept me engaged and everyone discussed the question even if they did not submit an answer”
Anonymity	3	“allows me to ask questions without having to speak out in the lecture with everyone else”“People can share their opinions while staying anonymous”“allows anonymous answering of questions”
Improved understanding and recall of lecture content	9	“It is enjoyable and useful as you can see if you understand the topic more when answering questions.”“Because I am able to (...) remember what I had been shown within the lecture better”“Makes sure students understand questions so helped me understand things more”“I found it helped me retain information more effectively, by testing our knowledge immediately after learning it”
Ease of use	5	“It was easy to use”“Easy to use, easy to answer questions”
Negative:
Technical difficulties	11	“I could not use it on my windows phone”“App on phone would not load from time to time”“Socrative doesn’t work on my phone despite being simple, it states my phone it too old”“sometimes slow logging in app”
Other:
Constructive feedback	5	“Doesn’t offer support on an individual basis. If a question is answered (and some example answers are chosen) we don't exactly know if it is correct” “Not enough time to answer the questions with much thought.”“I would like to bring Socrative in to seminars”“sometimes moved on to the next question too fast”
				
4.3 Focus Group results
Analysis of the focus group data highlighted five themes (some the same as those highlighted for the qualitative survey data), as well as more ‘constructive feedback’. These themes, results, and example comments are presented below in the same manner as the qualitative survey results.

Code/Theme	Number of instances	Example student comments
General questions relating to lectures:
Negative feelings towards lectures in general	8	“I just sit there and just not pay attention and sort of daydream”“Don’t enjoy them.”“I don’t find them very helpful”“I don’t really learn a lot of information and knowledge from lectures”
Distraction in lectures causing problems		10	“there’s too many people; it’s hard to control.  So there’s too many people laughing, giggling.”“I think one of the biggest ones(problems) is people being distractive in lectures”“You concentrate on somebody else is sitting behind you, what he’s saying rather than (the teacher) who is in front.  I find it very disturbing, to be honest”
Answers relating to the use of Socrative:
Positive Active learning/Interactive	15	“I do like the aspect of getting involved a bit, being, ‘cause it’s very easy to just sort of veg out when you’re in a lecture”“I like being active on doing anything that I’m doing, otherwise my mind tends to wander”“if you’ve got something to do, you’re not gonna fall asleep all the time [yeah, exactly] or wonder about, so it’s, it’s very helpful when there’s something to do”“You get to do something – er, click on this.  I really, like, being interactive basically”“One word: interactive.”
Improved experience/ Improved engagement		19	“They’re quite similar (lectures), most of them, besides yours (using Socrative).  Yours stands out from them”“if you’re making us do something - the little bits in between - it keeps us aware, I think, in my opinion anyway.”“I think it helps people’s concentration as well because they know they’re gonna have to answer questions about it, so they, they pay attention more”“I thought it was a bit different, got me thinking, got me more involved”
Anonymity	7	“But the use of like Socrative so that people can answer anonymously.  It removes, like, the peer pressure of getting it.  If you get the answer wrong, you’re not scared to - instead of shouting it out.”“It’s anonymous, as well, [yeah] so you haven’t got that......fear” “We all have questions but we’re not going to ask those questions, you know, because you don’t want to be labelled as being stupid”
Constructive Feedback	6	“I think you should give us longer to input and answer questions”“Because like, we sit in our group and then we discuss what you’re gonna put and then by the time you’ve discussed it and put it down, you would say no more answers submitted.”“I think that being able to ask questions to the tutor.  If you were going through a slide and then you can just ask a question about something”
5.	Discussion
The results demonstrate a very clear positive student reaction to the use of Socrative. In accordance with the concurrent mixed methods design used for the study, the qualitative and quantitative data was analysed separately (above), and then merged, with the results discussed in this section (Creswell, 2014).
General lecture experiences.
The focus group data suggests that students had a general negative perception of traditional lectures, which was one of the key themes that emerged from the data. Students also cited distraction caused by other students as an issue that also affects their engagement during lectures. In contrast, the quantitative survey data demonstrated a very positive student reaction to the use of Socrative in their lectures, with 82% agreeing or strongly agreeing that they enjoyed lectures using Socrative more than lectures that did not use it. 80% also agreed that they would like to use Socrative in future, with some constructive feedback suggestions from the qualitative survey and focus group data suggesting that the department also introduce Socrative into seminars.
Improved experience and engagement.
The focus group and qualitative survey data both had the same emergent (positive) themes of ‘Improved engagement/Improved experience’ and ‘Active learning/Interactive’. Students indicated clearly that the interactivity created by Socrative improved their lecture experience and engagement, with 30 instances of positive comments relating to the improved engagement theme in the qualitative survey data and 19 instances in the focus group data. This was corroborated by the qualitative survey data with 73% of students agreeing that they felt more engaged by the Socrative lectures (7% disagreed), and 76% agreeing that the fact that they may be asked questions using Socrative made them more attentive (5% disagreed).
The interactivity created by Socrative appears to be the key factor in the increase in engagement. There were 21 and 15 instances of positive comments about interaction and interactivity in the survey and focus group data respectively. Example student comments noted: “I do like the aspect of getting involved a bit” and “I like being active on doing anything that I’m doing, otherwise my mind tends to wander”. The interactivity appears to be clearly linked to engagement and it was often difficult to place comments in one theme or the other. This adds additional weight to the studies cited in the literature review that interactivity is an important facet to increasing student engagement (Temmen et al, 2014; Hover and Hartle, 2010; Bonwell & Eison, 1991; Prince, 2004)
Anonymity
Another positive theme that emerged was that of the benefits of the anonymity that Socrative allows. 72% of students agreed that they liked the fact that they could answer anonymously using Socrative. This was again supported by the qualitative data, with a total of 10 comments positive about their ability to answer anonymously. Student comments noted that fear and shame often prevented them from asking questions in other lectures. This links to the Strawson (2013) study cited earlier that highlighted the fact that, even in small lectures, students are generally reluctant to ask questions
Improved understanding and/or recall of the lecture content.
The final positive emergent theme from the qualitative survey data was that of improved understanding and recall of the lecture content with 9 comments relating specifically to this positive aspect. Again, this result was supported by the quantitative survey data with 69% of students agreeing that having to consider the Socrative question in the lecture helped them to remember more of the content, with 6% disagreeing.
Negative results
The only negative emergent theme was that of technical difficulties. When asked a direct question about any technical difficulties in the survey, 11 students commented. The common complaints were that Socrative do not have a Windows mobile application, and that they therefore had to use their laptop or tablet instead. Some comments also suggested that the connection to the app was sometimes slow. It is not known whether this was an issue with Socrative or the fact that so many students were connecting to the wireless network within the lecture theatre. There were no negative comment relating to the use of the desktop application and no negative comments relating to technical difficulties from the focus group. The technical difficulties therefore appear to be related to slow connection and unavailability of the app on Windows phones, rather that specific issues with Socrative. In fact, the survey data showed that 91% of students agreed that the application was easy to use, which is supported through positive comments from the qualitative data. 
Given the outcomes of the Kay and LeSage (2009) study regarding the challenges integrating technology into classrooms, technology based challenges were expected, and these results only serve to agree with the results of that previous study.
Constructive feedback
Further qualitative comments that did not fit with the emergent themes were noted. Students in both the focus group and survey data suggested that more time was required to answer the questions asked on Socrative, as they often felt they had not had enough time to discuss and answer the questions. Being the first time the application has been used by the lecturer, this can be a learning point to take forward into future sessions. This also confirms the second of Kay and LeSage’s (2009) ‘challenges when integrating technology’ into lectures, that there are teacher/lecturer based challenges such as responding to students’ feedback quickly and effectively when using new technology.
Other constructive comments suggested that when using open-ended questions that allowed free input of student answers the lecturer should post the top ten best answers to the VLE (Blackboard). Due to inappropriate student answers on the projector screen in the first week, the lecturer chose to view the open-ended answers on a tablet device, sharing the ‘best’ answers. The suggestion of sharing the best answers on the VLE appears appropriate, as another comment suggested that when answering these types of questions students are not always aware of whether they have answered correctly. This also corroborates Kay and LeSage’s (2009) third and final challenge when integrating technology- student based challenges. 
6.	Conclusion
The results clearly demonstrate that the use of Socrative within the lecture environment served to increase student engagement. Using Brysons (2014) principles of engagement noted in the literature review we will conclude by stating where and how the intervention within this study may have met or abided by these principles, therefore increasing engagement. In terms of fostering students’ willingness and readiness to engage by enhancing their self-belief, students’ clear issues with speaking aloud and answering verbal questions in lectures was a barrier to meeting this principle. However, Socrative allowed them to engage with the lecturer and other students by increasing their willingness to engage through anonymous answers. Allowing students the ability to see that they have the answer correct could also enhance their self-belief.
Socrative also allowed teaching in ways to make learning participatory, dialogic, collaborative, authentic, active and critical. Socrative (and other similar applications) takes the students away from the ‘sit and listen’ approach to lectures and asks them to actively participate. 
Socrative also fostered autonomy and creativity, offer opportunities for growth and enriching experiences in a low risk safe setting, the methods employed during this study allowed student discussion, some open ended answers, and a ‘safe’ anonymous method of answering questions. The final Bryson (2014) engagement principle to be aligned was that Socrative enabled students to become active citizens and develop their social and cultural capital. The method of employing Socrative encouraged student discussion, encouraging them to be active.
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